at RHIC

A relativistic heavy ion acts as a strong source of photons. In an Ultra Per
two ions ‘miss’ each other, and interact electromaqgnetic via their photon

ipheral Collision the
fields. Several

processes can take place: two photons yield an electron-positron pair, or a photon emitted by
the projectile ion fluctuates into a vector meson which scatters diffractively off the target ion.

Two Processes
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Physics Topics
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First Goal - Proof of Principle

Observe exclusive p? production in
Ultra Peripheral Au Au Collisions

Two Data Sets

Ultra Peripheral Collisions Trigger
~ 7 hours of dedicated data collection
1-2 Hz to tape
30,000 triggers

Minimum Bias Trigger

For processes with nuclear excitation
coincident neutron signals in ZDC

~500,000 trigger
Analyze both data sets separately

Event Selection Criteria

* Vertex within interaction region  Pion ldentification for both tracks via dE/dx
* |2, ko] $200cm and | XV, 4] €2 CM  For data from minimum bias trigger:

« 2tracks with net charge zero ADC signal of ZDC <30

(reject backqround from hadronic peripheral collisions]

* Opening angle < 3.0 rad

: :  For data from ultra peripheral trigger:
(reject cosmic background)

ADC signal of ZDC <8 (reject signais above pedestal)

First Results

Invarnant Mass & Transverse Momentum Specira
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200 p° events in ~500,000 events
; trigger, a rate of 0.5*10"3 s
stent with expectations

m_i'-:p‘_'i-'_Events in the data for the
peripheral trigger

Clear Signalis at the p° mass and at low transverse momentum for both processes.

Ultra Peripneral Collisions

ion to p? production, nuclei can

ome mutually excited.
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s neutrons in Zero Degree

) -> minimum bias trigger

- Signals

Minimum Bias Trigqger

or more separate photons and

.' North

*Single neutron peak around ADC =9
coincident in east and west

* Higher ADC values from
hadronic peripheral events

ADC channels
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Comparisorn: Monte Carfo Simulation vs. Data
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ADC channels

STARNIg/t - Monte Carlo Generator for
Ultra Peripheral Collisions

* Simulates photon-photon, photon-Pomeron,

photon-meson interactions

* Simulates rapidity, transverse momentum

and anqular distributions
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Data:

® Data
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* Background

simulation

CRENon First observation of

Observation of exclusive p° production in
both peripherally triggered and minimum bias
data sets demonstrates existence of both
interactions

Au+ Au->Au+ Au+p°

Au+ Au-> Au* + Au* + p°.

* Interference

Ultra Peripheral Collisions
in heavy ion interactions

Minimum bias trigger
0.62<Mnn<0.92 GeV)

Mot yet addressed by
the Monte Carlo:

* Full spectrometer



